A new record of a subpopulation of Bembidion monticola Sturm, 1825 from Arkhangelsk region (Northern Europe, Russia) is discussed. The locality of this record is remote, about 700 km to the east from the northernmost previously known locality of this species. Ecology and distribution of B. monticola in northern Europe are reviewed, as well as possible ways of its spread further to northeast are hypothesised.
Introduction
Bembidion monticola Sturm, 1825 is a European boreo-montane ground beetle species distributed in several mountain systems of Europe and the Caucasus, as well as on the Northern European plains (Müller-Motzfeld 2004) . In the latter region, it is rare, with only a few modern records. For example, in Finland only a single locality of extant population is currently known for this species (Venn & Kankare 2005) . In the Latvian fauna, B. monticola is regarded as a very rare species with few known localities (Barevskis et al. 2008) . In the region considered ( Fig. 1) , the species is also known from Lithuania (Tamutis et al. 2011) , Estonia (Haberman 1968) and Denmark (Hansen 1996) , as well as from the Karelian Isthmus (Kryzhanovskij 2010) , being rare and sporadic throughout.
Previously published subpopulations of B. monticola monticola in Northern Europe lie far to the south-west of the Pinezhsky Nature reserve, and are generally close to the Baltic Sea basin (Lindroth 1985 , 1988 , Venn & Kankare 2005 (Fig. 1) .
The new locality for B. monticola monticola in Arkhangelsk region is currently the north-easternmost in the known range of the species: it is more than 700 km east of the previous easternmost locality in the Karelian Isthmus (Kryzhanovskij 2010) and approximately 300 km north of the previous northernmost locality in Finland (Venn & Kankare 2005) .
Bembidion monticola monticola Sturm, 1825 is a European endemic distributed sporadically across Central, Western, Southern and partly Northern Europe and has a large total distribution area (Marggi et al. 2003) . The second subspecies, Korge, 1964 , is known from Caucasus and Transcaucasia (Armenia, Georgia) as well as from E Turkey (western Lesser Caucasus) (Kryzhanovskij et al. 1995) . The third subspecies, B. monticola makolskii Netolitzky, 1929 is known from Poland (Marggi et al. 2003) .
B. monticola ponticum
Bembidion monticola monticola usually inhabits riversides of mostly montane rivers and streams. Only in certain regions (e.g. Baltic States, Germany, Northern Belarus, Denmark, Finland, Karelian Isthmus and Northern Poland) this species is also reported from lowland areas (Netolitzky 19421943, Müller-Motzfeld 2004 , Solodovnikov 2008a , b, 2011 .
Habitat preferences of this species vary. In mountainous areas it inhabits stony riverbanks, but in forested regions in Northern Belarus (Belarusian Poozerie region) it has been occasionally found under bark of deciduous trees standing in the water of rivers and large streams under shady conditions (Solodovnikov 2008a, b, 2011 and pers. comm.) . One specimen of B. monticola has been found on sandy riverbank in Lithuania (Miländer et al. 1984) . The Lithuanian specimen of B. monticola monticola published by Miländer et al. (1984) and later cited by numerous authors (e.g. Tamutis et al. 2011 ) is a female (V. Tamutis, pers. comm.) .
External morphological characters of this species are insufficient for certain identification. More material, specifically males, is required to confirm the identification and thus the presence of this species in the Lithuanian fauna (K. V. Makarov, pers. comm.). In Latvia, B. monticola monticola is mostly associated with dolomite riverbanks (usually these river sections have strong flow), where it is observed under pieces of dolomite close to the water (Savich 1998, Ch. Fägerström unpubl., Telnov unpubl.) . In Estonia, several localities are known for B. monticola monticola (Haberman 1968, I. Süda unpubl.) .
The aim of our present work is to introduce the occurrence of B. monticola significantly north-east of the previously known range, as well as attempt to explain this phenomenon. 
Specifics of the new finding of B. monticola
Nine adults of Bembidion monticola monticola Sturm, 1825 (Fig. 2) were collected 13.VIII.2010 by the first author on a rockslide on the right (southern) bank of Sotka River under stones (most likely dolomite) at the shoreline (Fig. 3) in the Pinezhsky Nature reserve (geographical coordinates of the locality: 64°3831.0N, 42°53 31.8E) together with B. petrosum Gebler, 1833. All specimens are mounted on card mounts and labelled. The material was examined using a Zeiss Stemi 2000 C stereomicroscope; macrophotography of specimens was performed using Canon EOS-40D camera with Canon MP-E 65 mm lens.
One of the leading Russian carabidologists, Kirill V. Makarov, confirmed the identification of this species. One specimen is deposited in the collection of the Moscow State Pedagogical University while the other 8 specimens are in the private collection of the first author.
Discussion
Bembidion monticola monticola is considered a glacial relict in Northern Europe, having survived in one or more probably montane refugia unaffected by glaciation, and spreading from there across Northern Europe after the ice cap receded (Lindroth 1992) . In this context, it is worth mentioning that all known Finnish populations are associated with old, ruined water-mills, where conditions optimal for montane (lithophilous) species are formed by the stone fragments from the ruins (Venn & Kankare 2005) , which may attest to the migratory origin of these populations. Incidentally, the population found in Pinezhsky Nature reserve is associated with the canyon-like part of Sotka River valley, characterised by vertical gypsum walls up to 70 m high, with numerous rockslides on both banks, which give it a resemblance to montane regions and provide habitat that is in many ways similar to truly montane (Fig. 3) .
According to Edemski (1931) , dolomite formations and dolomitized limestone occur in the Kuloy River basin, of which the Sotka River (where the new observations were made) is a tributary. According to an earlier publication by the same author on the geology and mineralogy of the Sotka River in particular (Edemski 1926) , the sheer walls of canyon-like part of its bed are composed largely of dolomites. This can be indirect confirmation of ecological connection of B. monticola monticola with dolomite formations (and, possibly, also gypsum) in Northern Europe.
The distribution pattern of this species in Northern Europe (Fig. 1) clearly demonstrates that B. monticola monticola occurs only at relatively short distances from the Baltic Sea. This is probably explained by the buffer role of the Atlantic Ocean and the Baltic Sea as part of it, specifically by the heat capacity of water masses ensuring higher temperatures than further inland. This phenomenon is a characteristic feature of the marine climate of the temperate latitudes of the Earth, characteristic of north-western Europe (Khromov & Petrosyants 2006) . At the same time, Pineshzsky Nature reserve, as the entire territory of the Middle Pinezhye, belongs to the Atlantic-Arctic climatic region of the temperate zone and has completely different temperature and climatic patterns than the surrounding areas. This may be related to the finding of the northernmost population of B. monticola specifically there. The territory of the Pinezhsky Nature reserve and its environs are known as the development area of very complex and diverse superficial karst phenomena, the northernmost in the East European plain (Shalybkov et al. 1988) .
One of the consequences of the massive karst development in this area is the presence of numerous underground streams and small rivers, as well as springs coming up to the surface (called talets in the local dialect). Surface lakes and rivers originating from these karst springs do not freeze even during the most severe frosts (for example, Lake Beloe near Pinega village and the river of the same name starting from this lake) (Edemski 1926) , even if the January mean temperature (the coldest month in Pinezhye) is 16.6°C
and an absolute registered temperature minimum is 48.6°C (Shalybkov et al. 1988) .
The river Sotka, particularly interesting in the present context for its temperature and hydrological aspects and for its B. monticola monticola subpopulation, receives a large amount of water from these talets over the whole length of its canyon-like bed. The water of the talets originates from karst caves and has a constant yearround temperature. The consequence of this yearround feeding of the River Sotka with geothermal karst waters (in quotation marks, because the water temperature of these springs does not exceed +2 to +4°C) is that in many places the Sotka does not freeze completely in winter, even during frosts of 30 to 40°C (Shalybkov et al. 1988) . In our opinion, there is a possible connection between these geothermal peculiarities of the Sotka River and the existence of the northernmost B. monticola monticola subpopulation, situated so far from the Atlantic. Possibly, the pres-ence of permanently unfrozen areas is critical for species of the water-land ecotone (inhabiting, like B. monticola monticola in our case, riversides in proximity to water). In contrast, those riversides not fed by thermal karst waters in winter time offer much less suitable niches for existence of riparian beetle species, especially during the strong frosts that are so common in the study area.
Of all Coleoptera groups in Pinezhsky Nature reserve, only ground beetles (Carabidae) are considered sufficiently studied (Filippov & Mokhnatkin 2008) . Consistently with the situation of B. monticola monticola, these authors mentioned three species typical of more southern regions, namely Calosoma investigator (Illiger, 1798), Lebia cruxminor (Linnaeus, 1758) and L. chlorocephala (J. J. Hoffmann, 1803). Possibly, their occurrence at the northern limit of their distribution area (both Lebia species) or at a relatively long distance from their main distribution area (C. investigator) can also be explained by peculiar temperature conditions in Pinezhsky Nature reserve due to the presence of the geothermal karst phenomena discussed above.
It is not excluded that prior to the last glaciation B. monticola monticola was much more widely distributed in Northern Europe. According to Lindroth (1992) , all north European subpopulations are of relict origin. In our opinion, the discovery of a new subpopulation significantly further north-east from those known by Lindroth, indicates possible existence of ecological refugia in Pinezhye region similar to the canyon-like part of the River Sotka warmed by karst waters. The question of whether the Arkhangelsk Region population is a glacial relict or a result of post-glacial dispersal activity remains open and requires further confirmation, possibly involving DNA diagnostics. However, we hypothesize Pinezhyean subpopulation of B. monticola monticola is of a relict glacial origin.
